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(54) RECIPROCATING TYPE ELECTRIC RAZOR 
(11) 5-49760 (A) (43) 2.3.1993 (19) JP 

(21) Appl. No. 3-214037 (22) 27.8.1991 

(71) MATSUSHITA ELECTRIC WORKS LTD (72) TAKESHI FURUICHI 
(51) Int. CI 8 . B26B19/04 

PURPOSE; To permit the speedy razing for the recessed place such as under 
the axilla by arranging a net shaped outer blade which has a U-shaped section 
and is curved in a reciprocating direction and an inner blade which has a fan 
shape at the upper edge on an inner blade base and reciprocatingly moves 
along the curvature of the outer blade. 

CONSTITUTION: An outer blade 2 which has a U-shaped section and is curved 
in a reciprocating direction is arranged at the upper edge of a razor body 
1, and an inner blade 3, driving element 4 for connecting the inner blade 3 
with the upper edge through a spring 8, motor 5 for swing-moving the driving 
element 4, battery 6, etc., are accommodated into the razor body 1. The inner 
blade 3 is arranged on an inner blade base so that an inner blade is formed 
to a fan shape, and the reciprocating movement along the curvature of the 
outer blade 1 is performed by the swing of the driving element 4. The driving 
element 4 is set to the state where the driving element 4 can move only in 
the longitudinal direction of the driving element 4 as the energizing direction 
of the inner blade 3 to the driving element 4 by an installation spring 8. With 
this constitution, the outer blade can be surely fitted into the recessed place 
such as under the axilla, and the speedy and comfortable razing is enabled. 
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[ g ft] [PURPOSE] 

B.<DT<D <fc o ft < (£A/fc&G£!- It can shave quickly comfortably the following 
©iil; J.oW8^!l5 £ hollow parts of axil. 



[fflffifc] [CONSTITUTION] 

SfiiiU^tfcDloW It has form outer blade 2 of net which is 
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cross-sectional U shaped and curves in the 
both-way direction, and inner blade 3 which 
performs reciprocating motion which inner 
blade was arranged and followed curve of outer 
blade so that upper end might become 
fan-shaped at inner blade base. 





[CLAIMS] 



[8»#JS 1 1 
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[CLAIM 1] 

It has form outer blade of net which is 
cross-sectional U shaped and curves in the 
both-way direction, and inner blade which 
performs reciprocating motion which inner 
blade was arranged and followed curve of outer 
blade so that upper end might become 
fan-shaped at inner blade base. 



4/13/2004 



3/16 



(C) DERWENT 



""S PAGE BLANK 



(USPTO) 



JP5-49760-A 



THOMSON 

II — tM 

DERWENT 

Reciprocating electric shaver characterized by 
the above-mentioned. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to reciprocating electric 
shaver. 
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[0002] 

[PRIOR ART] 

As an electric shaver, conventionally 
reciprocating one and one of rotation type are 
known. 

Inner blade which performs both-way linear 
motion touches inner face of outer blade with 
which former was formed in cross-sectional U 
shaped. 

Inner blade which rotate-drives latter to inner 
face of outer blade touches. 



[0 0 0 3] 
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[0003] 

[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

Apart from that, in as shown in FIG. 11 shaving 
bristle of the following hollow parts of axil, with 
conventional rotation type electric shaver, there 
is problem that not shaving since diameter is 
large, and shaving if diameter is made small 
takes time. 
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<5 t V" 4 o fflMfrfo 9 > "£tc$£%: Moreover, in conventional reciprocating electric 

Wfti^l^^^t 9 "Cfi-?:<£> shaver, since the blade is linear, it has problem 

JJ&^LfflktyiX'foZ) fc&d, -^{i of being hard to shave as expected. 

[0 004] [0004] 

^^KfiCLGDck 5 ft^MSS^Jb This invention was taken into consideration at 

^fitz-iyCDXh 9 . ^(Dgffib such a point and it succeeded in it. 

~t~<5 <t ^ ^fiffl^OT^i 9 ft < Place made into the objective is to provide 

&AstcMft&^$ilz&^>'\-kMlz. reciprocating electric shaver which can shave 

$||J<5 bft~V% ftWSi'&MM.fa the following hollow parts of axil quickly and 

^ 9 £*l#1-<3 1 &5 0 comfortably. 
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[0005] 

[MEANS TO SOLVE THE PROBLEM] 

Thus, this invention has characteristics to have 
form outer blade of net which is cross-sectional 
U shaped and curves in the both-way direction, 
and inner blade which performs reciprocating 
motion which inner blade was arranged and 
followed curve of outer blade so that upper end 
might become fan-shaped at inner blade base. 
According to this invention, since outer blade 
curves, outer blade also fits the following hollow 
places of axil reliably. 



[0 0 0 6] 

-3V-C!£iii1~5 t % Hi \z$o\f^ on Example of illustration below, in FIG 1, outer 
frfy^ 9 ^fcifc 1 ^_hffitci(4 blade 2 which is cross-sectional U shaped and 



[0006] 

[EXAMPLES] 

If this invention is explained in full detail based 
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curves in the both-way direction is arranged by 
upper end of main body 1 of razor, in main body 
1 of razor, motor 5 and battery 6 grade which 
perform oscillation movement to driver 4 with 
which inner blade 3 and this inner blade 3 are 
connected with upper end through spring 8, and 
driver 4 are put in. 

Inner blade 3 in here is formed by arranging so 
that inner blade may become fan-shaped at 
inner blade base. 

Oscillation of driver 4 performs reciprocating 
motion in alignment with curve of outer blade 1 . 
In this case, attachment of inner blade 3 to 
driver 4 is made in the state where it can move 
only in longitudinal direction of driver 4 which is 
the energization direction of spring 8. 



[0 0 0 7] 
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[0007] 

Actuation of driver 4 by motor 5 lets eccentric 
annular cam groove provided in cam 9 attached 
to output shaft of motor 5 as shown in FIG. 2 
engage lower-end engagement part of driver 4 
supported with axis 40. 

Moreover, or it can carry out by as shown in 
FIG. 3 pressing driver 4 side face currently 
energized by one way with spring 11 in outer 
circumferential surface of cam 9. 
FIG. 4 shows case where it lets eccentricity 
annular cam groove of cam 9 engage connector 
41 provided in side face of driver 4. 
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[0008] 

Moreover, it may perform reciprocating motion 
of inner blade 3 by linear motor which provided 
drive coil 31 which is equivalent this polarizing 
part 30 while forming polarizing part 30 in inner 
blade base in inner blade 3 as shown in FIG.5 
and FIG.6. 

32 is actuation control circuit block in the 
drawing(s). 

In this case, since contact pressure of outer 
blade 2 and inner blade 3 can also be given by 
linear motor, spring 8 for pushing-ups of inner 
blade 3 becomes unnecessary. 
In order to prevent decline of actuation speed 
by load exerted on inner blade 3, FIG. 7 
provides hole IC 34 and speed detection block 
33, and measures actuation speed of inner 
blade 3, one which enabled it to perform 
constant speed drive by feeding back this 
measured result to actuation control circuit 
block 32 is shown, one which FIG. 9 provides 
pushing-up power control volume 36 for one 
made actuation speed variable, and enabled it 
to control contact pressure of inner blade 3 and 
outer blade 2 by FIG. 8 providing control volume 
35 more is shown. 



[0 0 0 9] [0009] 

#*5, WfffiU^-CJ.o^*' In addition, outer blade 2 which is 

[RlMi^ffi Ltc^Jl 2 Ji, flt^P cross-sectional U shaped and curved in the 

J: o T7^fi5ci~ 5 ^ t both-way direction can be formed by 

So 1rt£t>h, Hi 0(a) electroforming. 
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That is, this is made easy to wring by carrying 
out baking pure beforehand, while using one is 
made up of supplying electricity material, such 
as Al, and Bs, Fe, as base 20 shown in 
FIG.10(a). 

And photo resist 21 is applied as shown in 
FIG. 10(b), after giving exposure through 
emulsion mask and performing baking as 
shown in this figure (c) after that, while 
considering it as cross-sectional U shaped, it 
should curve in the both-way direction by 
performing image development as shown in this 
figure (d), and performing spinning in this state. 
After that, as shown in this figure (e), 
electroplating is performed and sink part 22 is 
formed, subsequently, plating surface is 
oxidized with chromate liquid, furthermore, 
electroforming is carried out as shown in this 
figure (f) with Ni electroforming liquid, and 
electroforming part 23 is formed. 
Then, outer blade 2 is obtained by removing 
base 20 as shown in this figure (g). 
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[ADVANTAGE OF THE INVENTION] 

As mentioned above, in this invention, since 
outer blade curves, outer blade also fits the 
following hollow places of axil reliably. 
For this reason, hollow place can also be 
shaved quickly and comfortably. 
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1 1 [FIG. 1] 

(a) tejEEHk (b) fiffiiJiHIEk (c) (a) is front elevation, (b) is side view, (c) is 
filers Ulrfo So sectional drawing. 



im2] [FIG 2] 

(a) {iUfffilH^ (b) fi£43Sll~Cfo (a) is sectional drawing, (b) is perspective 
<5 0 diagram. 



IM 3 ] [FIG 3] 

(a)fiflil©Kft#|j&tf>BrffiiEU (b) (a) is sectional drawing of other actuation 
]"Cfo<5o constitution, (b) is perspective diagram. 



[M4] [FIG 4] 

(a) tegiJ»l$lifjfi)#cD|#r®l2k (a) is sectional drawing of another actuation 

(b) {i#4!i,H"Cfo3o constitution, (b) is perspective diagram. 

[El 5] [FIG 5] 

(a) li$jL\z.ifo<DMW}ffil$.(D&tf& Furthermore, (a) is perspective diagram of other 

0, (b) (4MB&'fliJffiEI"Cfe-5o actuation constitution, (b) is outline side view. 

[0 6] [FIG 6] 

^\Al<D?*u y ^0Sg|§l"Cfe-5 o It is block circuit diagram same as the above. 



7 ] [FIG 7] 

ftil(7)7'n y $ leliSSBI-C&So It is other block circuit diagram. 



[0 8] [FIG 8] 

gij<£>7* n ;y ^.pKm'"Cfe 5 0 It is another block circuit diagram. 

[El 9] [FIG 9] 

35 \z. fdl <£> 7" n y f taj S& HI "C fc Furthermore, it is other block circuit diagram. 

<5 0 
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[FIG 10] 
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(a) ti*t>(g) fi^t-^^TF^^ife (g) is explanatory drawing of formation method 
<Dt£OTT*&5o of outer blade from (a). 



[mil] 



[FIG 11] 

It is perspective diagram of example of use. 
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[DESCRIPTION OF SYMBOLS] 

2 Outer blade |foil 

3 Inner blade 
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[FIG 1] 
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[FIG. 4] 



[FIG. 5] 
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32- 

Actuation control 
Circuit block 
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[FIG. 6] 
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32- 

Actuation control 
Circuit block 
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[FIG 11] 
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[FIG. 7] 
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32- 

Actuation control 
Circuit block 
33- 

Speed detection 
Circuit block 
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[FIG. 8] 
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32- 

Actuation control 
Circuit block 
33- 

Speed detection 
Circuit block 
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32- 

Actuation control 
Circuit block 
33- 

Speed detection 



4/13/2004 



14/16 



(C) DERWENT 



JP5-49760-A 



THOMSON 
DERWENT 



Circuit block 
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[FIG. 10] 
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